Studies of the glycine cleavage enzyme system in brain from infants with glycine encephalopathy.
Glycine content and enzyme activity of the glycine cleavage system were compared in autopsied brain from five infants dying with glycine encephalopathy and four control infants, including two with other types of hyperglycinemia. Glycine content was elevated 2- to 8-fold and glycine cleavage enzyme activity was undetectable in the brains of the glycine encephalopathy patients. Glycine content and enzyme activity were normal in the brains of the control patients, including one with ketotic hyperglycinemia secondary to methylmalonic acidemia. Prolonged dialysis failed to restore glycine cleavage enzyme activity in brain homogenates of glycine encephalopathy patients, and these homogenates failed to inhibit enzyme activity when added to homogenates of control brain. Radioactive bicarbonate was converted to radioactive glycine by control brain, but not by glycine encephalopathy brain. This finding, together with the results of recombination experiments between solubilized human brain enzymes and purified protein components of the bacterial glycine cleavage system of Arthrobacter globiformis, indicates that the enzyme defect in glycine encephalopathy involves at least the second or H protein of the 4-protein glycine cleavage enzyme system.